Resistance to tetracycline is prevalent in numerous bacterial species (2) . In members of the family Enterobacteriaceae, four different genetic classes (A to D) of tetracycline resistance determinant have been identified in DNA-DNA hybridization experiments (3) . All four classes were plasmid coded (3) . Among gram-positive cocci, at least three different tetracycline resistance determinants have been found (1, 2) . Class L and class N determinants were plasmid coded, whereas class M was chromosomally located (1, 2) . Tetracycline resistance in Campylobacter spp., a gram-negative microaerophil and a common cause of gastroenteritis, is plasmid mediated (10) . Tetracycline resistance plasmids could be transferred among some species within the Campylobacter genus, namely, C. jejuni, C. coli, C. laridis, C. fetus subsp. fetus, and C. fetus subsp. venerealis. However, these plasmids failed to transfer to Escherichia coli or other gram-negative recipients, such as Vibrio cholerae or Bacteroides fragilis (6, 8, 10, 12 ; D. E. Taylor, unpublished data). Taylor and co-workers (11) compared several tetracycline resistance plasmids from C. jejuni and C. coli by using restriction endonuclease analysis and DNA hybridization. The plasmids which had molecular sizes of about 45 kilobases (kb), all showed a high degree of homology with one another. Their G+C content ranged from 31 to 33%, which is equivalent to that of C. jejuni and C. coli chromosomal DNA, suggesting that the plasmid vector may have originated within the Campylobacter genus. None of the plasmids showed homology to any of the four classes of determinant from Enterobacteriaceae (11) . These findings were subsequently confirmed by others (2, 13 (4) by replicaplating 300 colonies onto Mueller-Hinton agar (Oxoid Ltd., London, England) with and without tetracycline (8 ,ug/ml).
The single strain thus obtained was designated UA649 and contained a derivative of pUA466 which lacked the tetracycline resistance phenotype. No plasmid-free derivatives were isolated spontaneously, but after exposure to 5 ,ug of ethidium bromide per ml, three plasmid-free derivatives were isolated from 1,500 colonies plated. Previous studies had indicated which restriction enzymes were likely to be useful for restriction mapping of C. jejuni plasmids (11, 13) . Plasmid DNA from pUA466 and its tetracycline-susceptible derivative, pUA649, were digested with AccI, AvaI, AvaII, BclI, HincII, PstI, XhoI, and XbaI (Boehringer Mannheim Canada, Ltd., Dorval, Quebec, or New England Nuclear Corp., Boston, Mass.) as recommended by the supplier. DNA samples were subjected to electrophoresis in Trisborate-EDTA buffer for 3 to 24 h or in Tris-acetate buffer for 40 h, all as described previously (9); gel concentrations varied from 0.4 to 1% agarose. Fragments of less than 1 kb were analyzed in 6% polyacrylamide gels. Sizes of restriction fragments were determined with reference to phage lambda DNA as described previously (9) . Restriction maps of pUA466 and pUA649 were constructed from partial digestions and the double digestions by standard mapping strategies (Fig. 1) . The tetracycline-susceptible derivative pUA649 was 4.2 kb shorter than pUA466 and had undergone a deletion of the 4.2-kb AccI fragment between coordinates 1 and 5.2 on the pUA466 map, although the HinclI site at 5.3 on the pUA466 map was still present.
The tetracycline resistance determinant was cloned in E. coli by partially digesting the pUA466 plasmid with HindIII, an enzyme which cuts pUA466 into many small fragments (11) , and ligating fragments into pUC8 (14) , which had also been cleaved at the HindIII site. Tetracycline-resistant transformants of E. coli JM105 were selected with 2% X-Gal (Sigma Chemical Co., St. Louis, Mo.) and 100 mM isopropylthiogalactoside (Sigma) as described previously (14) . All three tetracycline-resistant clones analyzed contained the 1.8-kb HincII fragment from pUA466 as well as various lengths of DNA on either side of this fragment.
The MIC of tetracycline for C. jejuni UA466 was 64 ,ug/ml. Similarly, E. coli JM105 containing pUC8-pUA466 hybrids also had MICs of 64 ,ug/ml, whereas the MIC for E. coli JM105 was 1 ,ug/ml. Therefore, there appears to be no barrier to expression of tetracycline resistance from C. jejuni once the determinant is cloned in E. coli. Digests of pUA466 which had been transferred to nitrocellulose by the method of Southern (7) The constitutive nature of tetracycline resistance encoded by pUA466 in C. jejuni was conserved on cloning in E. coli. Induction experiments with pUC8-pUA466 hybrids, pJI3, and R222 were carried out in which strains were grown overnight in nutrient broth with or without 1.0 ,ug of tetracycline per ml. Subsequent challenge with 20 ,ug of tetracycline per ml did not affect growth of E. coli containing either pUC8-pUA466 hybrids or pJI3, whereas growth of E. coli containing R222 (class B) was inhibited in cultures not exposed to subinhibitory concentrations of tetracycline. Thus, the Campylobacter tetracycline resistance determinant and the class M determinant were expressed constitutively in E. coli. Burdett and co-workers (1) found that the class M determinant increased the resistance level of streptococci by 250-to 500-fold, whereas it increased the resistance level of E. coli by only 10-fold. The Campylobacter determinant, however, mediated the same level of resistance in both C. jejuni and E. coli, in spite of the fact that the copy number of pUA466 is much lower than that of the pUC8 derivative into which the tetracycline resistance determinant had been cloned.
The homology between DNA encoding tetracycline resistance in Campylobacter spp. and class M tetracycline resistance from Streptococcus spp. indicates that there has been an interchange of genetic information between a gramnegative Campylobacter species and a gram-positive coccus. Recently, a plasmid which encodes kanamycin resistance in C. coli was shown to contain extensive homology with DNA encoding the aminoglycoside phosphotransferase of type III, an enzyme so far confined to gram-positive cocci (la) . Since kanamycin resistance had not been observed previously in Campylobacter spp., it seems likely that it was acquired from gram-positive cocci. Although tetracycline resistance in Campylobacter spp. has been noted for some time (10) , it may also be of streptococcal origin. The tetM tetracycline resistance determinant appears to have the capacity to enter and be expressed in a number of unrelated bacteria. In addition to Streptococcus and Staphylococcus spp. (1, 2) , it has been identified in Mycoplasma hominis (5) 
